- Beach Water Quality

~ Models: Lessons Learned
about Water Quality
Predictive Models for

Bradford and South Shore
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= Prlmary purpbse IS'10 prowde publlc W|th
advisory about how the water may affect
their health and safety

= Traditionally, health and parks departments
have monitored E. coli (indicator of

ntamination. and pathogens) -
“variables to “predict’ E.
oli'level (Beach Water Quality"Models )=

e




~ = Posted on website (Wisconsin Beachhealth)
hitp://infotrek.er.usgs.gov/beachhealth
= Available statewide, phone hotline (800%)
= Signs at beaches '

" Proposed 2004 signs follow
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http://infotrek.er.usgs.gov/beachhealth

ATTENTION

THIS AREA IS MONITORED REGULARLY FOR
E. COLI BACTERIA, AN INDICATOR OF THE
POSSIBLE PRESENCE OF PATHOGENS THAT CAN
CAUSE HUMAN HEALTH RISKS. AS WITH ALL
NATURAL BODIES OF WATER, THIS LAKESHORE
CONTAINS MICROSCOPIC ORGANISMS. IF
BACTERIA COUNTS ARE ABOVE STATE HEALTH
STANDARDS, AN ADVISORY OR CLOSURE SIGN
WILL BE POSTED AT THIS LOCATION.

SWIM AT YOUR OWN RISK
For latest water conditions: 1- 87 BEACHES ext.l@

il

www.beachhealth.gov




THIS AREA IS

OPEN

TO SWIMMING
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Based on recent monitoring for E. coli bacteria

FOR MORE INFORMATION:
1-800-BEACHES www.beachhealth.net




WATER QUALITY
TODAY IS

o A

o>

GOOD

BASED ON RECENT MONITORING FOR E. coli BACTERIA

d!

FOR MORE INFORMATION:

1-800-BEACHES ext. 1452 www.beachhealth.net










—u- With curren‘r‘technology, test results lag
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18-24 hours

= Need to know real-time (TODAY) If water Is
safe to swim in :

- Some models may accurately ‘predict” What




\WWhat About Using| Yesterday:'s

ﬁ

=. coll Level or a2 Runnirg Georrlairic

__S,ome beaches have water quaIrty that
changes significantly from day to day (due
to waves, mixing)

= 5 Day Geo Mean expected to be
representative of water guality on a given

day, wide variation
‘J.% Vious ' mes‘rTs'éﬂ""
, ative of or surrogate for current

day



Are.SinglesSamples; Predictive ofi E.

Bradford E. coli MPN/100 mL
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— Low mixing (South
1ore, though
unpredictable spikes
and drops do occur
here, elevated levels
tend to decrease

gradually)s...







Bradford E. coli MPN/100 mL

lnallal




2icgrouric

Gl fflclflClSC

e mformatlon (“h-ealth risk”)

= Milwaukee effort began in 1980s in partnership
with Milwaukee Metropolitan Sewerage District

= Also used in Chicago, other areas
= Early Milwaukee efforts: rainfall as primary

ﬁdjctive variable
d L)V 2l




= Most models predict E. coliilevel

~.._(surrogate)

~ = Target is >235 or <235 E. coli
MPN/100 mL or

= >1348 (Bradford) /1872 (South
Shore) or

<1348 (Bradford) /1872 (South
Shore)

E. coli MPN/100 mL
= E. coli is indicator of fecal

niamination (Wanm-blooded
4ma|s)
dEpends on contamination

sources for beach (E. coli
subtyping,etc.)




EnviienmeniallanablessUsed s

l\/lorlely Bracliorel

. radltlonal Previous Days E. coli, ralnfall
i —

CSOs

= Multivariate: used Wind Vector, \Water
Temp, Algae, CSO Volume, Turbidity.

= Adjusted Multivariate: Adjustment factor

_— _ ‘



© 0.066Wv + 0.002CSO
+0.032 Tw + 0.37
algae + 0.016 T)

= \Wave Vector (Viet sin)
= CSO Vol
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~ = Traditional:Previous day’s E.coli, rainfall,
CSOs

= Data was analyzed, but no predictive
formula could be calculated
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= Traditional: Rainfall; previous da ys = CO|I

.

CSOs

o —

= Multivariate: Wind Vector, Water Temp, pH,
Conductivity, CSO volume, turbidity;

= Adjusted Multivariate: Adjustment factor

_— _ ‘



ﬁ&é—wﬂw =
0.006C — 1.1 pH +

0.011 Turbidity + 0.002
CSO)

= Raifall (Met Stn)

= \Wind Vector (Met Stn)
= \Water Temp (Sonde)
Concducivity (Sdrlcle)
orl (Soride

Turpidity (Soncle

€SO Vol
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= Agricultural/River

= CSOs, diversions (in
SOme recent versions
of models, CSOs

factor diversions not

e T—
e —

animal waste
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o Storm water—*='
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= Agricultural/River

= CSOs diversions (In some recent versions of
models)

= Domestic and wild animal waste
NEEN@

‘l

——




- = Nuisance
pi———— -
= Blocks view of bottom

= Odor

= May attract waterfowl/feces, ??pathogens??
= Provides warm, quiet, shallow place for

I'termultiply

creased risk???
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More Information Needed About
Algaie: 2004 “Algae” Forrn for

= I‘)'rcrlcg . -

____Algae Desc,:ription
~ Location: BD'N, “BD'S, MK, SS

calm (no movement of water), small waves, medium waves, large

WaVves

****Describe (within algae, n,s,e,w of algae,
from mat or suspended algae)

Do you sink into the “sand” when walking? Where exactly? How extensive?

. of algae per location
. of algae
. How long has it been here-Any additions/subtractions since »

——

ere a What color is it?
' at present)

there an odor?-What color is it?
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Overrlll ACCU
2002 2003 “Beach” Season

—i 4
= 5 Day Geo Mean=58-60% Accuracy
= Single Sample=48-60% Accuracy

- Adjusted Multivariate=60% Accuracy.

Other envwonmental models about the -
me or sl igher, 5 ) *‘“




\What \Woerks, for Bradiord Beach:
Prediciing Poor Waier Ouality

2002-2003 “Beach” Season, Sensitivity:
= 5 Day Geomean=14-56%

= Single Sample=32-41%

- (Other




Sensitivity and Specificity Various Models Used for Predlicting Water Quality at
Mitwaukee Beaches 2003

Traditional n=100 Multivariate Modified Multivariate

Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)

11 83 B(M=99)  B(M=99)  T9(n=99)  59(n=09)
Braaford
" 3 04 na na na na
McKinley
3 2 0n=8) &N/  71(n=Bl)  28(n=B1)

South Shore
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Sensitivity and Specificity of Various Water Quality Predictive models 2003:

Bradford Beach

DT Sen
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BD MV Spe
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Sensitivity and Specificity of Various Water Quality Predictive Models 2003:
South Shore Beach —=—SS T Sen
—8— SS T Spe
SS MV Sen
SS MV Spe

—=—SS MMV Sen
—e— 5SS MMV Spe

) Nr i,
U -OAA

|
n
93]
o
()
n
n
(<)
S
o
>
L
>
=
)
=
o
()
o
w
o
c
| @©
>
=
=
=
n
c
(<)
w




I Bradford Models: A comparison 2002 vs. 2003 l

— 2002 2003 -
Sensitivity (%) | Specificity (%) l Sensitivity (%) | Specificity (%)
Traditional 45 78 15 91
(6/15-8/18)
Multivariate 43 89 50 95
(6/15-8/18)
Multivariate 86 57 85 60
Adjusted
(6/15-8/18)
Traditional - - 11 83
(5/24-9/01)
Multivariate - - 33 96 —
(5/24-8/01)
| Multivariate - - 78 68
Adjusted (5/24-
8/01)




o Water temp —

:ﬁ-_

= Algae 1-3
= Recent CSO
= Wind Speed and Direction
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WModsls: Bracliorel Multlvaiate

:Improyeméhm‘l\-/_losft Needed: Specificity

—
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= Sensiltivity good, but there are “good” days
when beach posted “Poor”

= Need to standardize algae scoring (*Algae
Data Sheet”)

Eied o Assure Met Staticﬁmnsmiﬁedg@lﬁig;




= Re-fit model with 2003 data (new sonde
location) _ -

= Met station maintenance
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- Se'nsitivity IS a public health goal

= Adjusted Multivariate models may lack
specificity, but sensitivity has been good

- Adjusted Multivariate better than other




clow Mitern Does a Modal Cost?

_HéFdware in \Water $20,000 +/- _
i — - . .

parameters, meteorological station included)
= $4,000 per year to maintain in-water

= $15,000 +/- to analyze 1-3 seasons worth of
data, 6 +/- parameters

@OOO +/- for 2 zears ’-




AUV E S L

__e | | \/IorJJrorJrU _

— Apply for an EPTA'_G'rarT for “start-up”

= “Borrow” Model from another beach in region - may not be
possible currently, but may be possible in the future (Dr.
Richard Whitman)

= Try a simpler model (Bradford Model tsed all manually

ﬂ:ﬁ:’red data; except for meteorolo |cal—$15,QQ92;7_
ther sources of necessary data: gy

(WWTPs with Meteorological stations)




,_.Sampllng_aﬂer rain or
other events

Sampling in dry weather

= More years of data,
better

= Met data measured

- Turbldlty
= | and use
= Other parameters




A Few Trings to Herreroer

- ma———

~ = Whether of not E. coli indicates risk depends

_‘:___-.l.

oniseurce of pollution

= Predicting E. coli level may not mean
predicting risk unless

= Good info about sources or potential |
. -
-*




J Rienieiiel Wiz, USES Macels
richizeel Witz @uscls.clov (219) 9

Emm ="
- olyphant@indiana.edu http:// WW#GEUS'm/people/facuItv/olvphant html (812) 855 - 1351

————

Mary Ellen Bru Bruesch, Local jurisdiction using In-water monitoring/models, WI
mbrues@milWwaukee.gov: (414) 286-5744

L Rob Paddock, UW GLWI, In-water monitoring, data transmission to website
rpaddock@uwm.edu_  (414) 382-1700

L] Morgan Schneider, USGS, data transmission to website —
mschmidt@usgs.gov (608) 821-3820

L Carolyn McCullough, USGS, data transmission to website
mccullou@usgs.gov. (608) 821-3859

L Miclellan, UW.GLWI, E. coli Sources
uwm.edu (414) 382-1700

= Greg K irJﬂp H ru, UW-@shki

delnngieiuwosnuegdy (929) £

Holly Wirick, EPA Region 5, EPA Resources (funding)
Wirick.Holiday@epamail.epa.gov (312) 353-6704

= Judy Beck, EPA Region 5, EPA Resources (funding)
Beck.judy@epa.gov (312) 353-3849
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